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Fig. 1. Medial tibial and femoral cartilage area separated using KL index.
twice was evaluated using pairwise differences and linear cor-
relation between pairs of measures. The surface area estimate
from automatic segmentation gave a linear correlation coefficient
of 0.96 between pairs of estimates on the same knee, and the
mean absolute pairwise difference was 2.9%.
Conclusions: The cartilage surface area estimate obtained
from the automatic cartilage segmentation method can sepa-
rate healthy populations from OA populations with statistical
significance (p = 0.014). Since the method is fully automatic it
has full intra-scan reproducibility, and the results show that is
also has high inter-scan reproducibility (absolute pairwise differ-
ence of 2.9%, linear correlation coefficient of 0.96). Because the
method is fully automatic, reproducible and can separate healthy
populations from OA populations using the cartilage area esti-
mate obtained from the method, it may be a useful tool in clinical
studies using MRI.
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Purpose: Evaluation of the long term variability of structural
cartilage biomarkers is an important step towards understanding
osteoarthritis (OA) progression and its impacts in clinical trials
design. The OsteoArthritis Initiative (OAI) performed a pilot study
with the aim of understanding the short and long term variability
of MRI based measurements of cartilage morphology. The results
of the short term variability (blinded scan-rescan data) were
released last year, with promising results. This work presents the
long term cartilage variability analysis from high resolution DESS
sequences using the one year OAI pilot data.
Methods: Four men and nine women; seven normal and six with
self reported knee OA with a mean age of 53 years underwent
baseline and one year follow-up knee MR exams as part of the
pilot MR study for the OAI. A Siemens 3T scanner was used
to acquire high resolution (0.3646 x 0.3646mm and 0.7mm slice
thickness) sagittal 3D DESS images. The baseline analysis was
part of the short term variability analysis (OARSI 2005), the
follow-up analysis was completed one year later using the same
analysis methodology (SPIE 2004). The baseline and the follow-
up segmentations were computer analyzed to standardize the
regions of interest using an automated trimming algorithm. Once
the cartilage was trimmed, the paired statistical analysis (BL-1yr
vs. FU) analysis was performed to find the one year variability
of volume, thickness and subchondral bone-plate surface area
(BCI) in the control subjects and the OA subjects. The variability
was computed for the different cartilage regions: trochlea, central
medial and central lateral femur, posterior medial and lateral
femur, tibia medial and lateral, and patella.
Results: The expert evaluation of the knee MR images resulted
in re-classification of one self-reported OA subject. Once the OA-
Normal groups were classified, paired statistical analysis was
completed on the pooled data of the cubic root of the volume,
the square root of the surface area and the cartilage thickness.
The results showed that the variability of structural parameters
was greater (p<0.01) in the OA group than in the normal group
for all the measured structural biomarkers (Table 1).
Table 1. Variability (Standard Deviations) of MRI based cartilage morphology
biomarkers
Normal OA
Average Standard Error: Average Standard Error:
deviation SDD/1.41 deviation SDD/1.41
Volume(1/3) (mm) 7.60 15% 1.9% 8.10 15.9% 3.1%
BCI (1/2) (mm) 17.01 18% 1.5% 17.64 19.9% 3.0%
Thickness (mm) 2.01 20% 4.1% 2.33 20.8% 5.2%
Conclusions: The OAI pilot study showed that the long term
variability of knee structural cartilage parameters in an OA group
is greater than that of the observed age matched ‘normal’ popu-
lation. Although some understandings of the variability in longi-
tudinal rates of OA progression can be estimated using the pilot
study, the sample size cannot be used to reach any conclusion
regarding OA progression. Understanding OA progression will
require a much larger sample size and multiple observations
over the course of the disease.
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Purpose: There is currently no "gold standard" definition of ra-
diographic hand osteoarthritis (RHOA) for use in epidemiological
studies. We therefore undertook a systematic search and re-
view of community-based epidemiological studies of hand OA
to identify (1) the grading systems used, (2) the definitions of
radiographic OA for individual joints and (3) definitions of overall
radiographic hand OA.
Methods: The following electronic databases were searched:
Medline, Embase, Science Citation Index, ISI Proceedings,
Cochrane, Ageline, AMED-Allied & Complementary Medicine,
CINAHL, BNI-British Nursing Index, Ageinfo, Sports Discus
(inception to Dec 2005). The search strategy was devised
using combinations of the following terms: hand, finger,
thumb, interphalangeal, metacarpophalangeal, carpometacarpal,
trapeziometacarpal, trapezioscaphoid, osteoarthr$, OA, radio-
graph$, radiolog$, x ray, imaging, roentgen, roentgenogram,
roentgenology. The selection criteria for papers were: popula-
tion based epidemiological studies, OA of any hand joint, use of
